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DETAILED ACTION 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Claim Objections 

1 . Claims 1 -7 are objected to because of the following informalities: 

2. In claim 1 , the limitation "if the error" is indefinite, and it should be replaced with 
"when the error". Appropriate correction is required. 

C/a/7n Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims (1, 3-11, 16-17) are rejected under 35 U.S.C. 102(b) as being 
anticipated by Sudo et al (hereinafter Sudo) (JP 2000091 965A). 

Re claim 1, Sudo discloses a method of updating a tap coefficient of a channel 
equalizer, comprising: determining whether or not an error of the channel equalizer 
converges within a range of a threshold of visibility (See abstract); and updating the tap 
coefficient of the channel equalizer using a least mean square (LMS) algorithm if the 
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error converges within the range of the threshold of visibility or if the error does not 
converge within the range of the threshold of visibility and a control signal is in a first 
state (See fig. 1 : 120 & 1 12, and paragraph 70. Furthermore, control signal C1 acts as 
an enable/disable to switch 112.); or updating the tap coefficient of the channel 
equalizer using a Kalman algorithm if the error does not converge within the range of 
the threshold of visibility and the control signal is in a second state. (See fig. 1 : 1 1 9 & 
112, and paragraph 70. Furthermore, control signal C1 acts as an enable/disable to 
switch 112.) 

Re claim 3, Sudo further discloses a method of updating a tap coefficient of a 
channel equalizer according to claim 1 , wherein: the second state of the control signal is 
a training signal. (See fig. 1: 112 & paragraph 58) 

Re claim 4, Sudo further discloses a method of updating a tap coefficient of a 
channel equalizer according to claim 3, wherein: the error is a difference between the 
training signal and a signal output from the channel equalizer. (See fig. 1 : the output of 
element 113 & paragraph 59) 

Re claim 5. Sudo further discloses a method of updating a tap coefficient of a 
channel equalizer according to claim 1 , wherein: the error is a difference between a 
channel equalizer output signal and a determination circuit output signal, wherein the 
determination circuit output signal has a certain value corresponding to the channel 
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equalizer output signal. (See fig. 1: 113 & 109, and paragraphs 55-56 & 59. 
Furthermore, the error is the difference of the output of the digital adder 108 and the 
output of the judgement machine 109.) 

Re claim 6, Sudo further discloses a method of updating a tap coefficient of a 
channel equalizer according to claim 1 , wherein: when the tap coefficient of the channel 
equalizer is updated using the LMS algorithm, the tap coefficient is updated with the 
following equation: c(n)=c(n-1)+.mu.e(n)y(n) and further wherein c(n) denotes an 
updated tap coefficient vector of the channel equalizer, c(n'1 ) denotes a tap coefficient 
vector of the channel equalizer that will be updated to obtain c(n), .mu. denotes a step 
size, e(n) denotes an error of the channel equalizer and y(n) denotes data input to the 
channel equalizer. (See paragraph 52, formula 2) 

Re claim 7, Sudo further discloses a method of updating a tap coefficient of a 
channel equalizer according to claim 1 , wherein: when the tap coefficient of the channel 
equalizer is updated using the Kalman algorithm, the coefficient is updated with the 
following equation: c(n)=c(n-1 )+K(n)e(n) and further wherein c(n) denotes an updated 
tap coefficient vector of the channel equalizer, c(n-1 ) denotes a tap coefficient vector of 
the channel equalizer updated to obtain c(n), K(n) denotes a Kalman gain vector and 
e(n) denotes an error of the channel equalizer. (See paragraph 52, formula 1) 
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Claim 8 is a system claim corresponding to method claim 1 . Hence, the steps 
performed by method claim 1 would have necessitated the elements in system claim 8. 
Therefore, claim 8 has been analyzed and rejected w/r to claim 1 . 

Claim 9 is a system claim corresponding to method claim 3. Hence, the steps 
performed by method claim 3 would have necessitated the elements in system claim 9. 
Therefore, claim 9 has been analyzed and rejected w/r to claim 3. 

Claim 10 is a system claim corresponding to method claim 6. Hence, the steps 
performed by method claim 6 would have necessitated the elements in system claim 10. 
Therefore, claim 10 has been analyzed and rejected w/r to claim 6. 

Claim 1 1 is a system claim corresponding to method claim 7. Hence, the steps 
performed by method claim 7 would have necessitated the elements in system claim 1 1 . 
Therefore, claim 1 1 has been analyzed and rejected w/r to claim 7. 

Re claim 16, Sudo further discloses a circuit for updating a tap coefficient of a 
channel equalizer comprising: a channel equalizer arranged and configured to produce 
a channel equalizer output signal (See fig. 1 & abstract); means for generating a 
determination signal corresponding a value of the channel equalizer output signal (See 
fig. 1 : 109 & paragraph 56. Furthermore, one skilled, in the art would know that element 
109 is also called a sheer); means for receiving a control signal, the determination signal 
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and a training signal and selectively outputting the determination signal or the training 
signal (See fig. 1: 1 12 & paragraphs 58 & 68); means for generating an error signal 
(See fig. 1: 1 13 & paragraph 58 & 68); means for comparing the error signal to a 
threshold of visibility and generating a comparator output signal; and means for 
selectively updating the tap coefficient using a LMS algorithm or a Kalman algorithm 
based on a control signal state and a comparator output signal state. (See fig. 1: 120 & 
112, and paragraph 70. Furthermore, control signal C1 acts as an enable/disable to 
switch 1 12. And, see fig. 1 :. 1 19 & 112, and paragraph 70. Furthermore, control signal 
C1 acts as an enable/disable to switch 112.) 

Claim 17 is a system claim corresponding to method claim 1 . Hence, the steps 
performed by method claim 1 would have necessitated the elements in system claim 8. 
Therefore, claim 8 has been analyzed and rejected w/r to claim 1 . 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 
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1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sudo 
et al (hereinafter Sudo) (JP 2000091965A) in view of Ueda (US Patent 5,541,956). 

6. Re claim 2, Sudo discloses a method of updating a tap coefficient of a channel 
equalizer according to claim 1 , but the reference of Sudo fails to specifically disclose 
that wherein: determining whether or not an error of the channel equalizer converges 
within a range of a threshold of visibility includes determining whether a square of the 
error of the channel equalizer is smaller or larger than the threshold of visibility. 

7. However, Ueda does. (See fig. 4A & col. 24, lines 26-33) Ueda discloses a 
comparator for comparing the mean value of the equalized square errors with the output 
of a threshold value, and outputting a signal for selecting the linear adaptive equalizer 
when the mean value is smaller than the threshold value and outputting a selection hold 
signal when the mean value is not smaller then the threshold value. 

Therefore, taking the combined teachings of Sudo and Ueda as a whole . It 
would have been obvious to one of ordinary skill in the art to have incorporated this 
feature into the system of Sudo, in the manner as claimed and as taught by Ueda, for 
the benefit of selecting the linear adaptive equalizer. (See col. 24, lines 26-33) 
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Allowable Subject Matter 

8. Claims 12-15 are allowed. 

9. The following is a statement of reasons for the indication of allowable subject 
matter: The art of record does not suggest the respective claim combinations together 
and nor would the respective claim combinations be obvious with: 

Re claim 1 2, the further limitation, "a circuit for updating a tap coefficient of a 
channel equalizer comprising: a channel equalizer arranged and configured to produce 
a channel equalizer output signal; a slicer arranged and configured to determine a 
certain value corresponding to the channel equalizer output signal and generate a slicer 
output signal corresponding to the certain value; a selection circuit arranged and 
configured to receive a control signal, the slicer output signal and a training signal, and, 
in response to the control signal, output the slicer output signal or the training signal as 
a selection circuit output signal; a subtracter arranged and configured to subtract the 
channel equalizer output signal from the selection circuit output signal and generate an 
error output signal; a convergence examining and comparing (CEC) unit arranged and 
configured to compare a range of the threshold of visibility with the error output signal 
and generate a first CEC output signal when the error output signal converges within 
the range of threshold of visibility or a second CEC output signal when the error output 
signal does not converge within the range of the threshold of visibility; a decoder 
arranged and configured to receive the control signal and the output signal of the CEC 
unit and produce a decoder output signal; and an updating circuit arranged and 
configured to update the tap coefficient of the channel equalizer in response to the 
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decoder output signal, wherein the updating circuit updates the tap coefficient of the 
channel equalizer using a LMS algorithm when the decoder output signal is in a first 
state and using a Kalman algorithm when the decoder output signal is in a second 
state". Claims 13-15 depend on claim 12. 
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